This indicates that the changes produced in the configuration of loop 2 (see Figure 4 , text) are not the result of a non-specific binding of TonB to the extracellular region. Also see Figure S5 . Figure S3 . The lipidic or meso-phase crystal structure accounts for only a portion of the DEER distance distribution. Comparison of the DEER-derived distance distributions obtained for measurements between loops 7, 8, 9 and 10 with the lipidic phase crystal structure of BtuB in the apo state (PDB: 2GUF) 3 . The solid blue lines represent the best fits to the DEER data and the grey shaded regions represent fits that fall within 15 % RMSD of the best fit at a specific distance. The predictions based upon the structures are shown as histograms in magenta and were obtained using MMM (reference) as described in Methods. In many cases, the distances predicted based upon the crystal structures match with the shorter end of the experimental distributions. However, many of the distributions are much broader and exhibit longer inter-spin distances than are expected based upon the structures. Previous work has shown that the Ton box in the transport-defective L8P and V10P mutants appears to be unfolded either in the absence or presence of substrate 6 . Shown in the figure are EPR spectra of the spin-labeled, purified, and reconstituted V10R1 mutant (top) and the transport-defective alanine mutant (bottom: D6A, T7A, L8A, V9A, V10R1, T11A) in the absence (black trace) and presence (red trace) of vitamin B 12 . The spectra are 100 Gauss scans and are normalized to total spin number. To reconstitute BtuB, the outer-membrane preparations were solubilized by addition of 0.6g/L n-octyl-β-D-glucopyranoside (OG), ANAGRADE (Anatrace, Marmee, OH) in 100 mM Tris buffer (pH 8.05), containing a final concentration of 8 mM EDTA. After a 2 h incubation the detergent complex was ultracentrifugated at 90,000 g for 1 h to remove non-soluble material. The protein in the supernatant was then spin-labeled by adding 200 μL of 12 mM MTSL, and the reaction was allowed to proceed for 1 h at room temperature. The protein was then loaded onto a prepacked 5 mL Q-sepharose high-performance anion-exchange column (Amersham Biosciences, Piscataway, NJ), and a gradient was run from 0.25 M to 1.0 M of LiCl in 25 mM BisTris buffer containing 17 mM OG (pH 7.0). Following purification, protein purity was analyzed by SDS-PAGE electrophoresis, and the fractions containing pure BtuB were pooled. A solution of 4:1 OG/1-palmitoyl-2-oleoylphosphatidylcholine (POPC) mixed micelles was produced by sonication for 15 minutes (Branson Danbury, CT) he pure BtuB was then added to this mixture. Dialysis to remove the OG was performed with 6 exchanges of 4 liters each containing 150 mM NaCl and 10 mM HEPES at pH 6.5 with 1 mM NaN 3 and 100 nM EDTA. The dialyzed protein was pelleted by centrifugation at 10,000 g and solubilized in approximately 1mL dialysis buffer. Samples were subsequently concentrated for EPR spectroscopy using a Beckman Airfuge (Brea, Ca). Final lipid concentration was determined using a phosphate assay and ranged from 20-60mM. Final protein concertation was determined using an amido black assay and ranged from 90-200 uM.
